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TITLE OF THE INVENTION 
RADIATION CURABLE RESIN COMPOSITION FOR CAST 
POLYMERIZATION 
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Field of the Invention 

The present invention relates to a 
radiation curable resin composition which can be 
ra pidly cured by radiation exposure, and, especxally 
a radiation curable resin composition for cast 
polymerization which is suitable not only for molded 
nicies used for manufacturing optical parts such as 
lenses, optical disKs, prisms, glass sheets, and the 
ike but also for surface coating materials whxch are 
applied to plastic film substrate materials used as 
optical materials such as substrates for Ixguid crystal 
display devices and the like. 
Description o£ Related Art 

There are methods proposed for 
manufacturing plastic lenses or the like by irradiating 
, r "on liable resin composition with UV-reys r OT 
a mercury lamp as activated energy rays (see Japanese 
Patent plications Laid-open Ho. - »• 

ITZnL . -ese methods have an advantage .here, 
the resin composition can he cnred in a short perrod 
s time by irradiation with uv-rays. However, the 
5 HsParency and hue o £ lenses produced by curing usrng 
HV-ray radiation are inferior to those of polymer such 
Z polymethyl methacrylate, polycarbonate, Methylene 
g y co biearyl carbonate, or the like. Also, there rs a 
so problem of coloring by ultraviolet radiatron exposure 
and the like after molding. In addition, in a cast 

— . for a UV-ray curable resin, a curing 
molding process for a uv r.y 

stress at the time of curing tends to remain m 
molded article, which causes camber deformation and 
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shrinkage, leading to a reduction in dimensional 

accuracy. . 

Japanese Patent Application Laid-open So. 

17491 0/1 9 95 discloses a prism sheet used to improve the 
5 frontal brightness o£ a back light unit used a a 
liquid crystal display apparatus. As a method for 
„anuf securing this prism sheet, which is a molded 
article molded into a specific form using a transparent 
ma terial with a specific refractive index, a monobloc 
10 molding method using transparent glass with a 

refractive index of a specific range and a method of 
forming a prism-shaped article using a OT -ray curable 
resin composition are disclosed. Furthermore, an active 
ray curable resin composition for cast polymerisation, 
„ which is depth curable and is featured by a small 
optical strain in the cured product, is 
/apanese Patent Application Laid-open So. «»"/»»• 
Plastic materials represented by these UV- 
ray curable resins, however, are limited in use in the 
2 „ fields which require a thermal resistance as descried 
in the above Patent Application Laid-open Ho. 
S5111/U89. specifically, such a plastic materral has 
fatal drawback that, when a lens sheet represented by a 
prism sheet obtained using the conventional UV-ray 
25 curable resin is allowed to stand at s high 

temperature, a part of the lens sheet fuses and erodes 
to leave an adhesion scar on the surface of the back 
light, exerting an adverse influence on the optical 
properties. 

Especially in cast polymerization, because 
a resin composition is polymerised by the 
rays transmitted from a mold made of glass or the like 
and from materials such as a plastic film or the like 
tbe bulk of the rays of a short wave length is absorbed 
35 by shielding materials. The resin composition cannot 
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acquire sufficient energy (absorption energy) to cure 

itself "hereby not only the curability and 

tl tivity are recused, hut also unreacted substances 

in l «»- — * - -™ 

5 surface hardness and thecal resistance, winch are 
fatal problems. 

problems to be Solved by the Invention 

The present invention has been undertaken 
to solve the above conventional problem and has an 
10 ooiect to provide a radiation curable resin composition 
10 Teh has excellent transparency, small 
resistance, high dimensional accuracy, 

curability, high surface hardness, and high thermal 
curability, g yield molded 

resistance so that it can prou ,,..„._,. 
, articles, which never stic* to or erode an adjacent 
sltrate or the lit. in a high temperature ccndrtron. 
Beans for the solution of the Problem. 

The present inventors have conducted 
earnest studies in view of this situation, and as a 
. result, discovered the following radiation curable 
resin composition to complete the present mventron 

accordingly, the present invention provrdes 
a radiation curable resin composition for cast 
poly meri,ation, comprising ^ ^ # 

" gto up-containing compound (hereinafter called 

!co^onent (A)-) represented by the followrng general 
formula (1) 

3„ CB ! =CR'CO- 1 R=O,„-0-(R ! ),-0-IO^».«-- ( j 1 Ci! '= CH ' 1" 
II 0 

0 

wherein represents a hydrogen atom or a methyl group, 
35 ^represents an alKylene group or a hydroxyalhylene 
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orgaL group, n denotes an integer fro. 

Illtee an integer from 1 to 10, and L denotes an 

integer fro. 1. ^ ^ ^ rf ^ (metw acryloyl 

gr oup-containing compound (hereinafter oalled 
fco^onent »)•) represented hy the following genera! 
formula (2) : 

(2) 

CH, = CR«-C-0-(R , 0),-C-CB.'-CH, 

I I 
0 0 

wherein R< represents a hydrogen atom or a .ethyl gronp, 
presents an alfcylene group having oarhon atoms, 
and D denotes an integer from 1 to 16 , and 

,C) 0.1 to 10% hy weight of a radiation 
active initiator (hereinafter oalled -component (C) ■ ) 
Ling molar ahsorption ooefficients of 100 -1 - 
„ or more at a wave length of 360 nm and of 100 
,■<■ cm" or less at a wave length of 450 nm. 
L -"° L present invention will now he explained 

in detail hy way of an embodiment. 

in (meth)acryloyl group-containing 

!5 compounds used as component ... ^J^„ 
invention, as the alkylene group or the ny y 
Troup having oarhon atoms, which is "Presented^ 
* in the ahove formula .1, , divalent 
represented hy the following formulae (3-1) to (3 

30 are exemplified: 

(3-1) 

-CH 2 CH 2 - 

(3-2) 

-CH 2 CH 2 CH 2 - 
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-CH 2 CH- 
I 

CH 3 

5 

-CH2CH2CH2CH2- 

-CH 2 CH- 
I 

10 CH2CH3 

-CH2CH2CH2CH2CH2- 



15 



.CH2CH2CH2CH 



CH 3 



20 



-CH2CH2CHCH2- 
CH 3 

-CH2CH2CH2CH2CH2CH2- 



(3-3) 



(3-4) 
(3-5) 

(3-6) 
(3-7) 

(3-8) 

(3-9) 
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CH 3 

25 I 

-CH2CCH2- 

I 

CH 3 



30 -CH2CHCH2- 
OH 



35 



(3-10) 



(3-U) 



M ong these, the organic groups represented 
, * ,3-3). and (3-11) are preferred. 

a hv R 3 »hen L is 1 in the above general 
organic groops * h y the 

40 foCng — !ae to are —Xx~* 
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CH 3 

I 

- C - 

I 

5 CH 3 
(4-1) 



CH 2 - 



(4-2) 



CH 3 

I 

CH 



(4-3) 



0 

II 

- S - 

II 
0 

(4-4) 



CF 3 

I 

- C - , 
I 

CF 3 
(4-5) 



10 CH 3 <j* 



- C - 

I 

0 , 



15 



20 



(4-6) 



- C - 

I 

0 
I 

CH 3 - C - CH 3 

0 
I 

OH 
(4-7) 



Among these, the organic groups represented 
by formula (4-1) are particularly preferable Also, 
compounds having a structural formula in whxch 
hydro gens of optional aromatic rings in general formula 
(1) are substituted with a bromine atom and a chlorine 

30 atom may be used. 

specific examples c£ the compounds 
represented .by formula (1) include ethylene oxide 
addition bisphenol X ,meth)acrylate, propylene oxrde 
addition bisphenol X (meth) acrylate, bisphenol x 
35 diglycidyl ether epoxy acrylate prepared by an epoxy 
r S-openin 9 reaction of bisphenol X diglycidyl ether 
rJeth,a=rylic acid, bisphenol F diglycidyl ether 
epoxy acrylate prepared by an epoxy ring-openrng 
reaction of bisphenol F diglycidyl ether and 



40 



(meth) acrylic acid, and the like. „, llable 
These compounds are commercially available 
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under the trademarks, tor example, of Vieccat 700. 540 
paired >y Osa*a or g anic C^ca! Industry Co.. 
Ltd ) Aronix M-210 (manufactured by Toagoser Co.. 

T-iaht Ester BP-4EA, BP 

3002M 3002A, 3000M, 3000, (manufactured by Kyoexsha 

, r Ltd ) KAYARAD R-551. R-7« (manufactured 
Chemical Co., Ltd.), KAYARAD 

by Nippon Kayaku Co., Ltd.), BPE 4, B 
« Manufactured by Daiichi Kogyo Seiyaku Co. , Ltd. ) , 
10 :"w- 7 . -SO, SP-150S, SP-1507 SP-150, 

SP ! l5 e3 (manufactured by Showa High polymer Co Ltd, . 

The proportion of component (A) m the 
^position is generally from 20 to by weight and 

Tnsr hv weiqht. When the 
15 preferably from 30 to 70 by ~« 

proportion of component (A) xs witn refractive 
range, the cured product has an appropriate refractive 
"dlx and exhibits excellent surface hardness. If the 

Ltion is less than 20% by weight, only cured 
proportion refrac tive index and a poor 

™ oroducts having a reduced reiia 

furface hardness are obtained. On the other hand if 
the proportion exceeds >Y weight, only cured 

products which greatly shrink in the curing process and 
have a lower dimensional accuracy are obtained. 

in (meth)acryloyl group-containing 
" compounds used as the component (» of the present 
invention, as the alkylene group having 2-6 carbon 
atoms, which is represented by R* in the .above .formula 
(2) , divalent organic groups represented by the 

■ <= ™m ae (5-D to (5-10) are exemplified: 
30 following formulae (b n 



(5-1) 

-CH 2 CH 2 - 



(5-2) 

-CH 2 CHjCH 2 - 
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-CH 2 CH- (5-3) 
I 

CH 3 

5 -CH 2 CH 2 CH 2 CH 2 - (5-4) 

-CH 2 CH- (5-5) 
I 

CH 2 CH 3 

-CH 2 CH 2 CH 2 CH 2 CH 2 - (5-6) 



10 



-CH 2 CH 2 CH 2 CH- (5-7) 
I 

15 CH 3 

-CH 2 CH 2 CHCH 2 - (5-8) 
I 

CH 3 



20 



•CH 2 CH 2 CH 2 CH 2 CH 2 CH 2 - (5-9) 



CH 3 

25 -CH 2 CCH 2 - (5-10) 

I 

CH 3 

30 Among these, the organic groups represented 

by formulae (5-1), (5-3), and (5-10) are preferred. 

Given as specific examples of the compounds 
represented by formula (2) are ethylene glycol 
diacrylate, diethylene glycol diacrylate, triethylene 

35 glycol diacrylate, tetraethylene glycol diacrylate, 
polyethylene glycol diacrylate, 1 , 6-hexanediol 
diacrylate, neopentyl glycol diacrylate, 1,3 butylene 
glycol diacrylate, dipropylene glycol diacrylate, 
tripropylene glycol diacrylate, polypropylene glycol 
40 diacrylate, polytetramethylene glycol diacrylate, and 
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the like. 

Among these compounds, tetraethylene glycol 
diacrylate, and tripropylene glycol diacrylate are 

especially desirable. 

These compounds are commercially available 
under the trademarks, for example, of Viscoat 195, 230, 
260, 215, 335, 310 (manufactured by Osaka Organic 
Chemical' industry Co., Ltd.), Aronix M-220, M-240, M- 
245 (manufactured by Toagosei Co., Ltd.), NK Ester A- 
200, A-400, A-600, A-HD, A-NPG, APG-200, APG-400, APG- 
70 0 (manufactured by Shin-Nakamura Chemical Co., Ltd.), 
Light Ester 3EG-A, 4EG-A, 9EG-A, 14EG-A, NP-A, 1 E6HX-A 
(manufactured by Kyoeisha Chemical Co., Ltd.), KAYARAD 
HDD A, NPGDA, TPGDA, PEG400DA, SR-268, SR-2000A, SR-205 

15 (manufactured by Nippon Kayaku Co., Ltd.), PE-200, PE- 
300, PE-400, PE-600, EP-22, HDD A, (manufactured by 
Daiichi Kogyo Seiyaku Co., Ltd.) and the like. 

The proportion of the component (B) in the 
composition is generally from 5 to 79.9% by weight and 
preferably from 10 to 40% by weight. When the 
proportion is within the above defined range, a cured 
product, which has an appropriate hardness and is 
superior in dimensional accuracy, long-term durability, 
and thermal resistance, can be obtained. If the 
25 proportion is less than 5% by weight, the hardness of 
the cured product decreases to cause the cured product 
to adhere to a substrate, whereas if the proportion 
exceeds 79.9% by weight, only a cured product which 
shrinks greatly at the time of curing and is inferior 
30 in dimensional accuracy is obtained. 

The composition of the present invention 
may include a copolymer izable monomer (hereinafter 
called "component (X)") other than the components (A) 
and (B) . This copolymerizable monomer may be either a 
35 monofunctional monomer or a polyfunctional monomer. 
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Examples of the monofunctional monomer include vinyl 
group-containing monomers such as N-vinyl caprolactam, 
N- vinyl pyrrolidone, N-vinylcarbazole, vinyl pyridine, 
and the like; amides such as acrylamide, 
5 isobutoxymethyl (meth) acrylamide, t-octyl 

(meth) acrylamide, diacetone (meth) acrylamide, N,N- 
dimethyl (meth) acrylamide, and the like; 
(meth)acrylates such as 7-amino-3 , 7-dimethyloctyl 
(meth)acrylate, isobornyloxyethyl (meth) acrylate, 
10 isobornyl (meth) acrylate, 2-ethylhexyl (meth) acrylate, 
ethyldiethylene glycol (meth) acrylate, 
dimethylaminoethyl (meth) acrylate, diethylaminoethyl 
(meth) acrylate, lauryl (meth) acrylate, 
dicyclopentadiene (meth) acrylate, 
15 dicyclopentenyloxyethyl (meth) acrylate, dicyclopentenyl 
(meth) acrylate, 2-tetrachlorophenoxyethyl 
(meth) acrylate , tetrachlorophenyl (meth) acrylate , 
tetrahydrofurfuryl (meth) acrylate, tetrabromophenyl 
(meth) acrylate , 2 - tetrabromophenoxyethyl 
20 (meth) acrylate, 2-trichlorophenoxyethyl (meth) acrylate, 
tribromophenyl (meth) acrylate, 2-tribromophenoxyethyl 
(meth) acrylate, 2-hydroxyethyl (meth) acrylate, 2- 
hydroxypropyl (meth) acrylate, phenoxyethyl 
(meth) acrylate, butoxyethyl (meth) acrylate 
25 (meth) acrylate, pentachlorophenyl (meth) acrylate, 

pentabromophenyl (meth) acrylate, polyethylene glycol 
mono (meth) acrylate, polypropylene glycol 
mono (meth) acrylate , bornyl (meth) acrylate , 
methyltriethylene diglycol (meth) acrylate , and the 
30 like; and (meth) acryloyl group containing monomers such 
as acryloyl morpholine, compounds represented by the 
following formulae (6) -(8), and the like: 



35 
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CHo - C - C - 0 -(R 7 O) q -0-R8 

i ii 

R s 0 



(6) 



CH 2 = C - C - (0-R 9 -C) ; 

I II 
R 6 0 



-0-CH 2 { } W 
0 



10 



10 



15 



CH 3 0-CH R 

I ' V 
CH 2 =C(R 6 )-C(-OR 9 -C) a -0-CH 2 -C-CH C 

I I CH 3 O-C R» 

A 10 
R 10 R 



(8) 



20 



25 



30 



wherein R< represents e hydrogen .ton, end a methyl 
group. R' represents an alKylene group havrng 2-6 
preferably 2-4, earbon atoms. »• represents a hydrogen 
at om or an alhyl group having 1-12. preferably 1-5, 
carbon atoms, R 9 represents an alKylene group havxng 2- 
8 preferably 2-5, oarbon atoms, R" represents a 
hydrogen atom or a methyl group, , denotes an integer 
£t om 0 to 12, and preferably from 1 to 8, r denotes an 
integer from 1 to 8, and preferably from 1 to 4 and s 
Lotes an integer from 1 to 8 and preferably from 1 to 

4 ' Among these compounds, B-vinyl caprolaotam, 

H-vinyl pyrrolidone, aoryloyl morpholine, H- 
vinyloarbazole, isobornyl .meth.acrylate. phenoxyethyl 
(Jh.acrylate and the 111. are desirable and H-vrnyl 
caprolaotam, N-vinyl pyrrolidone, aoryloyl morphoUne, 
and phenoxyethyl Imeth) aorylate are especially 
desirable. 
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Examples of commercially available 
compounds of the monofunctional monomer used 

t- m include Aronix M-lll. M-113. M-117 
component (X) include Qg 

U viscoat 3,00 (manufactured by Osaka organic 

„ are — "J^XS^T 
10 (metWacryloyl groups such as dicyc * 
aUmath, acrylate. »icy=lode=-«^^ 
oi( meth, acrylate, tri.ethylclpropana trU.ath, aery 

pentaerythrrtol t acrylate, and 

15 tetra(meth) acrylate, polyester a 
the like. Wong these compounds, 
t ricyclodecanediyldimethylene di (rneth) acrylate is 

deSirabU ' M co-ercialiy available compounds of the 
20 pactional monomer used as —hi 

r^„T«rn. tured by »iPPon 

'«*.>. — ; bY 

■ Ttd 1 or the like can be used. 

25 Toagosei Co., Ltd.), or c 

The copolymers of the component (X) may be 
„ , lther singly or in combinations o£ two or more. 
U " d " th " ^proportion of the component ,» in the 
composition is from 0 to 6 0* by weight and preferably 

" £ ™ ° " ^rll^on active initiator used as the 
component ,C, of the present invention is 

* the mo lar absorption coefficient is 100 
^1' cm > or more at a wave length of 3,0 nm and 100 
35 vlor'.cl-* or less at a wave length of ... nm. 
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Here, the above molar absorption 
coefficient is defined as one which £>^£ 
according to the following formula, for which 
abs orbance o £ a methanol solutron containing 
, «1/L of the target compound is measured 
an absorptiometer: 

„ 0l ar absorption coefficient Ci-ol > 
. ^sorbance/ (solution densrty (1-L > °ptr 

^ ' Th e molar absorption coefficient of the 

e J is as high as 1.0 L-Bol-.c*-' or .ore even 
component C. s a ^ ^ o£ ^ range o£ 

aerials used in cast PO^— ^ ^ to 
15 co^osition, ^ ta 2Z^ substances in the 

rrsessing excellent thecal resistance can be 
produced. ^ coe££icie nt of the 

on the other hand, it mui 
P ° ly : erlZe t of t he radiation active initiator at a wave 
25 coefficient of the rad x the colo ring 

le ngth of 450 nm exceed, 100 L m ^ 
of the resulting cured product x ^ 
optical properties to be damaged, especi 
optical products are moldecL ^ 
Specific examples of tne ac 

"l.S-trimethylbenzoyl diphenylphosphine oxide. 
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2 4 6 -trimethylben M yl ethoxyphenylphosphine «dd^ 
2 4. 6 -tri,»ethylben 2 oyl diethoxyphosphxne and 
bis- (2, 6-dimethoxybenzoyl> -2,4,4- 

5 2 4 4 -trin,ethylpentylphosphine oxide, 2 4,6- 

« in ethylbenzoyl diphenylphosphine oxxde. and 4,6 
^thyiben-yi etboxyphen yipbcspbine o X xde are 
pre£ erable and bis,2.6-di*ethoxyben oyX -2,4,4 

avaU abie ^* 1850 (manu£acture a by 
651 , „7, 69, CSI1 ■ (na „nfactured by 

15 ciba-Geigy) and Lucinn 

B&SF ' ' nation active initiates such as «V-ray 

poly .erization initiator and tbe «^ ^ to 

„„„ t (C) and photosensitizes may be also 
component (C) a P ^ .^.^ 1S 

20 the extent that an ^ ^ active 

"^ro: are a etophenone, acetophenone benzy! *etal, 
.nxtxator are P x phenyl ketone, 

anthraquxnone, 1-hydroxy * carbazole , 3 - 

xanthone type compounds, trxphe y 

, hvlace tophenone, 4-chlorobenzophenone, 4,4 
25 methylaoetopn 4 , _ aia ndnobenzophenone, 

dimethoxybenzophenone, 4,4 

rri,:^ 

^.^ethoxydeoxybenaoin ■ ^™ 
30 M thoxybensophenone <%Z££JL**~. 

..Cblorotbxoxantbone (4 
m ethylpropan-l-one, tripne y 
Uuorene, benzaldebyde , bensorn ethyl ether 
35 propyl etber, benzophenone. Mrchler s Ketone, 
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, * no 1 .(4-morpholinophenyl)butan-l-one, 3- 
2 -dimethylamino-i (4 mo p ^^.^ 
me thylacetophenone, and 3,3 , , 

peroX ycarb ^ f ^^jS'--- 
comb inatxon 8 of «. - 

5 photosensxtxzer such ^ ^ 

"< k trr^s by «- -Uowin, 
compounds which are repi 

formula (9) can be used. 



10 



15 



20 



CH 3 
I 

(-C-CHa-)t 
I 

0 
I 

c=o 

I 

OH 



(9) 



25 



30 



35 



^ong t»sse pounds, 2 - h ydroxy-2-»e C hyl- 
one - ,«V=— ^ 

„■ initiators include Darocure 
of these radiation actxve *utx.to ^ 

1173 (manufactured by Merck Co 
(m anuf actured by Ciba-Geigy) . 

Examples of compounds usatue a 

rr:r"-r;=r— .... - - 
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isoamyl 4-dimethylaminobenzoate 
^hyXaminoh-o* t' ^ducts such as uhecryi 
and cohere Uy « ^ fcy 0CB C o, . 

P1 " ' The proportion of the radiation active 

„• v. 4a the component (O , is generally 

5 initi r ; 0 t.; \; ; - * £ - ..i to « 

£l ° m * vit of the total amount of the composition. The 
by weight of the to son , e times has an 

proportion exceeding 10* hy v ™ tM 
averse effect on the storage o£ the 

■ ■ »T.rt the properties and appearand 
" «^» tl °; th e 0 P theI hand, if the proportion is 

cured product. On the oth ^ ^ 

not more than 0.1% hy weight, 

th e curing rate ^""^ be adaed „ the 

Various additives may r ; ve n 
n of the present invention as requxred. Gxven 

" -Ef:'ir."C=.:«.. ..... 

antxoxxdants J tives , the rmal 

coupling agents, _ agxng P agents< 
polymerization xnhxbxtors, lubric ants, 
20 surfactants, atxves^P t xc 

solvents, inorganic type fillers g 
fillers, wettability covers, coatxng 

improvers, and the like. ava ilable products 

Examples of commercxaliy a 
„ antioxidants include Irganox 1010. 1035, 1076, 
25 used as antxoxxda anG the like. 

1222 (manufactured by Ciba Gexgy ^ ^ ^ 

samples of comm ercxally avaxla P ^ ^ 

ahsorhers include Txnuvxn P sumisorb 110 , 
213 400 (manufactured by Cxba-Gexgy) . 

L 220 250, 300, 320, 340, 350, 400 
30 130, 140, 220, rh p mi cal Industries Co., 

(manufactured by Sumxtomo Chemxcal 

Ltd.), and the like. ava ilable products 

Examples of commercxally avax 

of xight stabilizers include Txnuv, n » , - - 
35 (manufactured by Ciba-Geigy), SanolLS-770, 
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and the o£ ooopound8 used as silane 

-include r aminopropyltrietho*ysilane. r 
ooupiing age » n ^ ; BUane , rBetteorylW - 
5 --ptopropyl-trimet xy uy availabl e 

pr opyl«i.et b oxysaane. (nanu£acCuied by Toray- 

prodncts such « S ^ ^ ^factored 
cow coming silicon ^ ^ Uke 

W Shln " EtSU E a^eTo commercially availahle products 
Examples 01 c 6C> 

. Ltd ) and the like, 
industries Co., Lta.i preS ent invention 

The composition of the pre 

lvmeIS digomers, or monomers to the 
may comprise polymers, o g . g ^ 

extent that * oligome r, or 

paired. samples of^ these p ym ^ ^ 

corners include epoxy ^ acid deriva tives, 

vinyl ether, Phenyl 

20 polyamide, P** 1 "*^ polyether , polyester, 

polyoutadiene, chloroprene- j^* /-tyraM bl0 c* 

pentadiene derivatives, styrene ' 

ehvrene/ethylene/butene/styren 
copolymer , styrene ' J ^ block cop olymer, 

copolymer, styrene/ P ^ £luorine . 

petIole um resin. xylene ing olig omer, and 

containing oligomer, silicon 

pol ysul«de ^-^ourahl. resin composition can 

the aforementioned components 
oe prepared by vis=osity c £ the 

wording to a ^J^ution prepared in this 

from ,00 to 1.000 .s. * ^ OTposition o£ 
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th a present invention - cured- ^ 

product with the modulus * J . naex 

23 -c being 10-250 »». th * 

• mfl.x o£ sodium D rays at 25 C) 01 ~- 
^25 (refractive index ^.f-rably 1.55 or 

j,„. f is 1 53 or more and preferaDiy 
5 oured product " ge rate associated 

— • MOrMVer Z "less preferabiy 5% or less, and 
wit h curing is 10* or less P h- 

— 6% r;:; niX «- 

a penc il hardness o H or h g ^ 
radiation in the presen ^ radiatlon , a -rays. p- 

radiaticn, visible rays, infrared 
rays, Y-rays, and x-rays. 

B! " The present invention -ill be explained in 

_ detail :r: y - — - : --r not int 

to he limiting of the present invention. 

, . , , „j comparative Examples 1-3 
Examples 1-3 and compositions 
The components ot eacn u 

„i.r-»d in a reaction vessel 
shown in Table l were placed in ^ 
equipped with a stirrer and stirre 
„ hil e controlling the tempera. . ° » 

i„ this —»•*• » ^ comp arative Examples 1-3 in 
value for Examples 1 3 and P ^ 
Table l is expressed as that ot 
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TABLE 1 




10 



„. bis phenol X digly=Wyl ether eposy 
«. xylene oxide addition hisphenol * 
Bl, tripropylene glycol diacrylate. 
B2. tetra ethylene glyool diacrylate. 
Xl. phenoxyethyl acrylate; 
», trioyolodecanediyldlmethylene dxacrylate, 

X3: acryloylmorpholine; 

X4: N-vinyl caprolactam; 4 _ trimethy lpentyl 
n-> bi s -(2,6-dimethoxybenzoyl)-2,4,4 tri 

r •= - rr™ =r--r= - 

molar absorption coettici ,-i 

• cm" 1 at 

„e length of 360n» and not more than 10 
a wave length o£ 450nm) i 

.-hydro^yclohexyl . r U 

absorption coefficient x. 40 L^ol « & 
Xength of 360nm and not more than 10 L 
wave length of 450nra) . 
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Test Example following 
A test specimen was made by tne 
of the resulting resin 
pro c.d»r.s usrng each of the ^ Kanples 

compositions prepared m * re£ractive 

r^e erosio. over e i^^-t _ , 
temperature storage. The resu 

10 j,,^^^ th . ckness of about 

Resin composition at a tn 

200 „ was applied to the surface ^. 

OT -rays at a dose of 1.0 / ^ ^ 

» film. *» cored film - ^ 

«i ass Plate and kept at 23 c una 

glass pj-eti. specimen. 

o£ 50 % for 24 sours to prepare a 

Eatia£llJ£ ^r«fractive index of toe test specimen 
20 at 25 -c was measured usin 9 an *». ref ractometer . 

T he pencil hardness of the test specimen of 
25 the .hove resin composition 

scratch test machine under a load of *9 

JIS K5400. 

£ - iS ^^^ at a thickness of about 

100 , m was applied to the surface of « « 
(polyethylene terephthalate) with a thicknes 
(polyet y applicator bar and was 

using a 250 um thickness PP ^ & . 

irradiated with UV-rays at a dose 



30 



^m 
in air. 
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io bv 10 cm were cut off 
F our pieces which «.« «=h X W ^ ^ ^ 

«- «» "Tr 'ieces we" Lsured using a slide 

tat " a" he curing shrinkage rate was 

caliper and average <()- _ , 4 , 

j >,« ratine the average warp 
5 evaluated by rating ^ than 10 

and . x . w-en the average warp rat ^ _ 

or more respectively. 

10 jjanaalSBE^ thickness o£ about 

Resin composition at 

l0 . - was applied to the sur a ..^ ^ 

using a 250 - thickness in air to 

^"ir " s^rence « of the 
15 obtain a cured was 

which the cured rum w« 
test piece on which za (SZ -E80/MSP, 

a h v a color-difference meter is* * 
measured by a color a 

* NiDOon Denshoku Co., Lta.J 
manufactured by Nippon re ference. 
«n a standard white place as a 

611,16 9 s :lrency was evaluated by rating the color 
20 TO e transparen y ^ ^ ^ ^ color 

difference (AS) as 3 and 

difference (41) »as not more than 3, mo 
dl fferen= respe ctively. 
not more than 5, ana 5 o 

25 sjUffiUatS-SIfiaiai^ injected into a prism 

Kesin composition was 1 t PEI 

she et mold having ^^^wed to adhere 
she et with a thickness of *» ^ ^ 
to the resin composition. Then UV ray ^ 
30 the side of the ^ sheet at a d o e of . J ^ ^ 

rrraUrre Illness of , mm was 
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0 laced on the strip species and the circumference of 

elate was sealed with adhesive tape xn the 
the acryl plate was 

. , a mad of 20 g/cm2 was applied to the 

condition that a load 2 g/ ther mo S tat 
acryl plate. This glass plate was kept a 
t 100 o C for one hour and then removed. The load and the 
the class plate were released to observe 
acryl plate on the glass p ^ 

:r a r s r:;ace S or not . - «*. - 

aluated by rating the observed results as » a^d ^ X 
whe n the adhesive traces were unobserved and observed 
respectively. 



Table 2 
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20 



As shown in Table 2. the compositions of 
Bxamples 1 to 3 showed excellent resnlts, exhibiting a 
^refractive index, high snrface hardness, small 

a shrinkage, high transparency, and rednced 
I^ra", on the other hand, the composition 

o£ comparative Kxample > «— /^invention, 
contained in the composition of the present 
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exhibited a large curing shrinkage rate and increased 
substrate erosion. In addition, the composition of 
Comparative Example 2 excluding component (A) contained 
in the composition of the present invention, exhibited 
5 a slightly larger curing shrinkage rate. Also, 

substrate erosion was found in Comparative Example 2 . 
Substrate erosion was also found in the composition of 
Comparative Example 3. 

As is clear from the above explanations, 
10 the radiation curable resin composition of the present 
invention has excellent features in that it has 
excellent transparency, small light -coloring 
resistance, extremely small curing shrinkage in the 
curing step, superior curability, high surface 
15 hardness, and high thermal resistance, hence it can 
produce at high yield molded articles which have high 
dimensional accuracy and never adhere to or erode an 
adjacent substrate or the like at high temperatures. 
The composition of the present invention is, therefore, 
20 suitable for producing optical parts such as a lens, 

optical disk, prism, lens sheet, and the like. Also, it 
is suitable for use as a surface coating material for a 
plastic film substrate material used for an optical 
material such as a substrate for a liquid crystal 
25 display device. Also, it can be used as a coating 

material for wood, paper, plastics, metals, ceramics, 
and the like. 
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WHAT IS CLAIMED IS: 



1, A radiation curable resin composition for cast 
polymerization, comprising : 
5 (A) 20-94.9% by weight of a (meth) acryloyl 

group -containing compound (hereinafter 
called "component (A)") represented by the 
following general formula: 

10 CH 2 =CR 1 CO- (R 2 O) n -0- (R 3 )l~0- (OR^nOlm-CCR^CHa 

o o 

wherein R 1 represents a hydrogen atom or a 
15 methyl group, R 2 represents an alkylene 

group or a hydroxyalkylene group having 2-6 
carbon atoms, R 3 represents a divalent 
organic group, n denotes an integer from 0 
to 6, m denotes an integer from 1 to 10, 
20 and L denotes an integer from 0 or 1; 

(B) 5-79.9% by weight of a (meth) acryloyl 
group -containing compound (hereinafter 
called "component (B)») represented by the 
following general formula: 

25 

CH 2 = CR 4 -C-0-(R s O) p -C-CR 4 =CH 2 

ii ii 

0 o 

30 wherein R 4 represents a hydrogen atom or a 

methyl group, R 5 represents an alkylene 
group having 2-6 carbon atoms, and p 
denotes an integer from 1 to 16; and 
(C) 0.1 to 10% by weight of a radiation active 
35 initiator (hereinafter called "component 

(C) " ) having molar absorption coefficients 
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of 100 L-mol^-cnf 1 or more at a wave length 
of 360 nm and of 100 L-mol^-cm" 1 or less at 
a wave length of 450 nm. 

2. Resin composition according to claim 1, wherein 
5 the composition has a viscosity of 100-20,000 

cps . 

3. Resin composition according to any one of claims 
1-2, wherein the composition upon cure exhibits a 
curing shrinkage of 10% or less. 

10 4. A process for the production of an article by 
casting a radiation curable resin composition 
according to any one of claims 1-3, in a mold, 
and curing the resins with radiation. 

5. Product obtained by the process of claim 4, 
15 having a refractive index of 1.53 or more. 

6. Product according to claim 5 wherein the product 
has a modulus of elasticity in tension at 23°C of 

10-2 50 kg/mm 2 . 

7. Product according to any one of claims 5-6, 

20 wherein the product has a pencil hardness of H or 

higher . 

8. Product according to any one of claims 5-7 
wherein the product has a transparancy in AE of 
less than 3. 

25 9. Product according to any one of claims 5-8, in 
the form of a lens, disk, prism or lens sheet. 
10. Product according to any one of claims 5-8 in the 
form of a coating for a plastic film substrate 
for an optical material. 
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